Effect of a collagen matrix containing epidermal growth factor on wound contraction.
Excessive wound contraction is known to lead to pathological wound contracture. Using a rabbit model, we applied a bovine type I collagen matrix sponge as a dermal substitute and human epidermal growth factor to full-thickness excisional wounds. Wound contraction was assessed 14 and 28 days after wounding. It was found that both collagen matrix and epidermal growth factor significantly inhibited wound contraction (p < 0.001) in all wounds treated with collagen matrix alone or treated with 0.1 and 1 microg of epidermal growth factor 28 days after wounding. Interestingly, the combination of collagen matrix with epidermal growth factor strongly inhibited wound contraction over matrix alone (p < 0.01 on day 28). Histological analyses showed a regular horizontal arrangement of collagen fibers in the dermis under wounds treated with these substances but not under untreated wounds. Furthermore, using a fibroblast-populated collagen gel, the direct inhibitory effect of epidermal growth factor on gel contraction by fibroblasts was also observed. Collagen gels without stimulation contracted to 29.5 +/- 0. 6% of their original size, as determined 6 days after culturing. At 3 days or more, epidermal growth factor inhibited collagen gel contraction by fibroblasts (after 6 days: 34.2 +/- 1.8%, p > 0.05; 36.5 +/- 2.8%, p < 0.05; and 39.8 +/- 2.1%, p < 0.001 at 1, 10, and 100 ng/ml of epidermal growth factor, respectively). In conclusion, collagen matrix and epidermal growth factor, particularly in combination, may be useful in the prevention of wound contracture.